Key indicators: single-crystal X-ray study; T = 120 K; mean (C-C) = 0.003 Å; disorder in main residue; R factor = 0.063; wR factor = 0.136; data-to-parameter ratio = 21.5.
In the title compound, 2C 12 H 24 N + ÁC 6 H 6 O 7 2À ÁC 2 H 6 O, the cyclohexane rings of the cations adopt chair conformations. In the anion, intramolecular O-HÁ Á ÁO hydrogen bonds occur. In the crystal, the cations link with the anions via N-HÁ Á ÁO hydrogen bonds. Weak C-HÁ Á ÁO hydrogen bonds are also observed. The hydroxy group of the ethanol solvent molecule is disordered over two sets of sites with an occupancy ratio of 0.766 (5):0.234 (5).
Related literature
For background to proton-transfer compounds, see: Aghabozorg et al. (2008) 
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). and different organic bases with nitrogen donor sites such as propane-1,3-diamine (Aghabozorg et al., 2011a ), diethylenetriamine (Aghabozorg et al., 2011c , 2-amino-4-methylpyridine (Aghabozorg et al., 2011b; Sharif et al., 2010) and 2,3-diaminopyridine (Foroughian et al., 2011) . There are also several proton transfer compound have been reported in which citrate exist as anion (Chen et al., 2003) and dicyclohexylamine as cation (Jin et al., 2004) .
The asymmetric unit of the title compound consist of two protonated cyclohexylamine as cation, one deprotonated citrate as anion, and one ethanol molecule. The asymmetric unit of the title compound is shown in Fig.1 
The solution of citric acid monohydrate (0.334 g, 1 mmol) in 5 ml ethanol was added to solution of dicyclohexylamine (0.6 ml, 3 mmol) in 10 ml ethanol in 1:3 molar ratios. The reaction mixture was stirred for 3 h at 298 K. The colorless crystals of the title compound appeared after slow evaporation of solvent at room temperature in darkness.
Refinement
The hydrogen atoms bonded to O and N atoms were found in difference Fourier map and refined isotropically. The molecular structure of the title compound. Displacement ellipsoids are drawn at 30% probability level. Symmetry codes: (i) −x+1, −y+1, −z+1; (ii) −x+1, −y+2, −z+2; (iii) x−1, y, z; (iv) −x+1, −y+1, −z.
Special details

